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<DSType naine=''GenericA VDS"> 

OttrDecl iiame="i(ri> <datatypeRef na2ne="ID"/> </sttiDecl> 
<aTtrDec] nan3e=Tiref ^ <datatypeRef name=''uri"/> </attrDecJ> 
<DSTypcRef name=*^yniacticDS" miiiOccur="0" maxOccur=**l"/> 
<DSTypeRcf naine=*^emanticDS" minOccui=*'0'' inaxOccur=''r'/> 
<DSTypeRef name^^'SyntacticSemanticLinkDS" jniDOcciip='V maxOcciaT="rV> 
<DSTypeRef name=''ModeIDS" niinOccui="0^ maxOccur^"! •*/> 
<DSTypcRef namc^'TVfetaDS" iiiinOccur="0" maxOccur="l"yt> 
<DSTypeRef nanie="MedjaDS'' nujiOccur="0" maxOccur-'*]"/:> 
<DSTypeRef naiiie="SxmimaiyDS'* ininOccur="0" inaxOccuF="l*Y> 

<DSTypeRef iiaine=''MMIjjdexDS" niinOccm='*0" inaxOccui="l 
</DSType> 

<DSType name="MMlndexDS'^ 

<DSTypeRef='*austerDS" ininOccui="0" maxOccur="* "/> 
<DSrypeRef^"ClusterReIation" miBOccur=''0" niaxOceur="*"/> 

</DSType> 

<DSType nanie=''CIusterDS*> 

<DescTypeRef=''austerDescripiOT'* minOccup="0" iTiaxOcciir***"/> 
<DSTypeRel^"C]iisicrRc]ation*' ininOccui^"0- niaxOccur"*''/> 

</DSType> 

<DSType nartie="ClusterRelation"> 
<subDSOfname="ReIation''/> 
<choice minOccur==" J niaxOccur="*"> 
<DSTypeRef=''Cluster^/> 
<DSTypeRef="C]usterNode"A> 

<DSTypeRel^"ClusierRelatioii"/> 
</choice> 

</DSType> 

<DSType nanie="ClusierNode"> 

<subDSOf name="EntityNode"/> 
<cho2ce iTjinOccur='*0" maxOccur="*'^ 

<DescTypBRef Jianie=''RefcrenceToSegment"/> 

<DescTj'peRefnaine="RefereTiceToObject"/> 

<DescTypeRef name="RefcreiiceToEvenT"/> 

<DescTypeRef name="ReferenceToCluster''/> 

<DSTypeRef nanie="Clusler'> 

<DSTypeRef naiiie="CJusierNode"/> 
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</choice> 

<DSTypeRef name^tausierRdation" inijiC)ccur="0" n}axPccur="*'V> 
</DSType> 

<DescType name="ClusierDescriptor> 

ottrDed naiiie="type'*> <datmypeRcf name=="string"/> </attrDecl> 
ottrDecl naiDe^'lever^ <datatypeRef name="string"/> </anrDecl> 

</DescType> 

<!- Specialized cluster descriptors -> 

<DcscType naine«='TeatureSpaceDescriptor'*> 

<subDescOf name=**ClusterDescriptor^/> 
</DescType> 

<DBScType naiiie=TeatureSpace*' minOccur="0" inaxOccur=*M"> 
<subDescOf name="FeaiureSpaceDescriptor"/> 

<atlrDecl name="NuinbcrDiincnsions"> <datatypeRef naine="integer"y> </attrDec> 
<DescType naine='TeatureDimension" ininOccuT='*r' maxOcc\ir="*'*> 

<anrDec] name-"nanie!'> <datatypeRef name="string"y^</attrDec)> 
<anrDecl naxne=^d*> <datatypeRef nanie=TD"/> <MiDcc> 
</DescType> 
</DescTypeRef> 

<DcscType naine="FeatnreSpacePoiiit" iniiiOccur="P inaxOccur«=*'**'> 
<subDescOf nanie="FeanireSpaceI>escriptor"/> 
OttrDecl naine="unit"> <datatypeRef name="double"/> </attrDecl> 
<DescType nanje='Dijnensioi30rdijiaie" minOccur^**!** maxOccur='**''> 

<attrDecl naine="dijnension*'> <datatypeRef naine="IDREF'/> </attrDcc> 
<datat>'peRef name="doi3ble"/> 
</DescType> 
</DescType> 

<DcscType name=*TeatUTeSpaccOrientation** miiiOccui="l''inaxOccui="r'> 
<subDescQf naine=''FeatiireSpaceDescriptor''/> 
<attrDecl name="unit"> <dataTypeRef name="doubie"> <;/atlrDecl> 
<DescType name="DimcnsionAng]e" minOccur^"!" jnaxOccui="*"> 
OttrDecl name=''diinension" requircd="true"> 

<dalatypeRef nanie="]DREF"/> 
</atirDecl> 

<daialypeRef iiame="doubI e^/> 
</DescType> 
</DescType> 

<DescType name=TeatureSpaceBoujidingBox'*> 

<subD€scOf name-"FeatureSpaceDescriptor7> 

<DescTypeRef name="FeatureSpace'' ininOccur=^"0" niaxOccur="l''/> 

<choice jninOccuT"**! " maxOccur^**! 



olJ> 



(31) 



2002-537591 



<DescType najiie="FeaiuTeSpaceCenter" minOccup="l " maxOccui="l"> 

<subDescOf nai7ie»"FeatureSpacePoint^ 
</DescTypc> 

<DescTypeRef name="FeatureSpaceOricntatipn'' minOccui="l " 

niaxOcci2r="r'/> 

</aJ> 
<alJ> 

<DescTypeRef name^'TeaiureSpacePoint" ininOccui=**J * 

maxOccup="*"/> 

</all> 
</choice> 
</DescType> 

<DescType namc^^FeatureSpaceContour*^ 

<SubDescOfiiame="FeatureSpaccDcscriplor"/> 

<DescTypeRcf naine="FeanireSpace" ininOcciiT="0" maxOccuT="l*'/> 

<DescTypeRef naine="FeaturcSpacePoim" minOccui^"!" niaxOccur="*'7> 

</DescType> 

<DescType nEme="FeatureSpaceQuanli2ati on"> 

<subDescOf name="FeatuTeSp2ceDescriptor^/> 
<choice niinOccur="l *' inaxOcair="I '*> 

<T>escTypeRcf naine="LinearQuanli2aticHi'' ininOccu!««="l" niaxOcciii="l"/> 
<DcscTypeRcf nBnie="NonLinearQuanti2ation'* minOccui="l" maxOccur*"! **/> 
<DescTypeRefiiaine="LookupTable" niinOccur="l" inaxOcciiF="l"A> 
</choice> 
<;/DescType> 

<DescType name=TeatureSpaceI>3stribuuon**> 

<subDcscOf name="FeatiireSpaceDescriptor"/> 

ottrDecl name='T^^umbeiOfBins"> <daiat>*peRef name="3nteger"/> </attrDecl> 
<choice jn inOcciir="l " maxOcci2r="l "> 

<DescType nanie="Distribuijoji" minOcciir="l " inaxOcciir=''l"> 
<subDescOf name='TeatureSpaccDescriptor''/> 
<attrDecl name="rame'*> <daiaiypcRef nai2ie=''string"/> </attrDecJ> 
<DescType nanie="Monienl**> 

<aTirDecJ naine~"oder'> <datatypeRef najne="integcr"A> 
</attrDecl> 

<daiatypeRef name="doublc*'A> 

</DescType> 
<;/DescType> 

<DescType naine="DistribuuonFunctioii" minOccur^" J " niaxOccur="l "> 
<siibDescOf najne=TeanircSpaceE)escriptor"/> 
<DescTypeRef name= "Feature Space" minOccur="0" maxOccur=*'V> 
<D€scT>'peRef name="FealureSpaceQiiantization" minOcciii="0" 

inaxOccur="l"/> 

<DescTypeRef naine="DistributionFunciioiiValues"/> 
</DescType> 
</choice> 



• 
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</DescTypeRef> 
<;/DescType> 

<DcscType name=Teati3xeSpaceEl ejBentTypes"> 

<subDescOf naine="FeatureSpaceDescriptor"/> 

<DescType name- •ElememType" minOccm="l maxOccur="**> 

<attrDed naine=*'naine"> <datatypeRef name="string''/> <yattrDecl> 
<DescType naine='Tercentage"> 

<datatyp€Ref name="percentage"/> 
</DescTypc> 
</DescType> 
<;yDescTypeRef> 

<DescType name="SemanticDescriptor'> 

<subDescOfname="ClusterDescriptor*'/> 
</DescType> 

<DescType name="Annotation**> 

<subDescOf nanie="SenianticDescriptor">^ 

<datatypeRef naii3e="string"/> 
</DescTyp€> 

<DescType name="6-WDS'*> 

<subDescOf name='*SemanlicDescriptor'*/> 
<DescTypeRef name="Who" minOccui="0" inaxOccur=*'l"A> 
<DescTypeRef naijie="WTiatObject" minC)ccur="0" maxOccur='*r'/> 
<DescTypeRef name="WTiatAciion" niinOccur=''0" niaxOccur^*'!"/^ 
<DescTypeRef name="When" minOccui^^O" maxOccup="l "/> 
<DescTypeRefname=" Where" miiiOccuT="0" maxOccuT="r*/> 
<DescTypeRef name="When" n3inOccur="0" maxOccur="l "/> 
<DescTypeRef name^^Why" xninOccur="0" 3naxOccui="l"/> 

</DescType> 

<DescType name="Who"> 

<subDescOf name="SemanticDescriptor"/> 

<DescTypeRef naine="Annolation" minOccui=" 1 " niaxOccur="*"/> 
</DescType> 

<DescType name="WhatObject"> 

<subDescOf naine="ScinanticDescriptor"/> 

<DescTypeRef jjanie=**Aju}olation" minOccui="l " maxOccur="*"/> 
<;/DcscType> 

<DescT>'pe nanie="WhatAction"> 

<subDescOf naine=''SeroajiticDescriptor'*/^ 

<DescTypeRef nan)e=''Annotation" niinOccur="l " maxOccur="*"/> 
</DescType> 

<DescType i)ame=''When"> 

<subDescOfnamc-"SenianticDescriptor"y^ 

<DescTypeRef name="Annoiation" n]inOccur="l " inaxOccur="*"/> 
</DescType> 

<DescType nanie=" Where "> 
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<subDescOf name="Sen)anticDescriptor"/> 

<DescTypeRef name=*'Aiinotation" niinOcciir="l " niaxOccur="*"/> 
</DescType> 

<DescType nanie="Wl}y"> 

<subDescOf naine="SemanlicDescriptor'*/> 

<De$cTypeRef name^^Aimotation" minOccui^"! " niaxOccui="*">> 
<;/DescType> 

<DescTypc name""MediaDescriptor"> 

<subDescOf najne=*'CJusterDescriptor*'/> 
</DescType> 

<DescType naine="Locatjon**> 

<subDescOf naine="MediaDescriptor"/> 

<atirDecJ nanie="href *> «latatypeRef name="uri"/> <;/attrDecl> 
<VDescType> 

<DescType naiiie='ldentification"> 

<subDescOf najne="MediaDescriptor''/i> 

<datatypeRef naine="string"/> <!- or lexical expression 
<;/DescType> 

<DescType i)anDe="StorageRequirements''> 

<subDescOf name^T^ediaDescriptor''/^ 

<datatypeRef name="string7> 
</DescType> 

<DescType nanie=="Fonnat"> 

<subDescQfname=*'MediaDescriptor'*i^ 

<datatypeRef name="string"y> 
</DescType> 

<DescType name="Medium"> 

<subDescOf naine="MediaDescriptor^'/> 

<datatypeRef naine="string"/> 
</DescType> 

<DescType naine='TVIetaDescriptor"> 

<subDescOf name="C]usierDescripior"/> 
<;/DescType> 

<DescT>pe name=="CreatioD''> 

<subDescOf name="MediaDescriptor''/^ 
<DescType name= "Method" minOccur^"0" maxOccur="l "> 
OttrDecl naine="mode"> 
<cnujneration> 

<litcral> Automatic </literal> 
<]iteral> Manual </literal> 
</enumeration> 
<DescTypeRef nanie="Rules"/> 
<DescTypeRef nanie="RepresentativeExamples"/> 
<DescTypeRef nanje="Classifjer"/> 
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<DescTypeRefnanie="ManualClassiiication"/> 
</DescTypO 

<DescType name="DateTime"> <dataTypeRef name="dateTime"/> </DescType> 
<DescType name="Oigani2aijon'*> <daiatypeRef name="sijiDg"/> </DescType> 
</DescType> 

<DescType iiaine="Rights''> 

<subDescOf name="MetaDesciiptor"y> 

<datatypeRef naine=''string"/> 
</DescType> 

<DescType najne='Tlepresentativelcons*'> 

<subDescOf naine="MelaDescjiptor*'/> 

<DescTypeRcf nanne="Location" minOccup*"!" maxOccTjr"*"y> 
</DescType> 



<!— Specialized cluster relationships — > 

<DSType name-'TeatureSpaceRelaiion"> 

<subDSOf narae=="CluslerRelation''/> 
</DSType> 

<DSTypc nainc="ClusterDecompositiDn'> 

<siibDSOf name=*TeamreSpaceRelation"/> 

<attrDecl name='*type''> <fjxed>FeaTureSpace Topological</fixed> </attrDecl> 
<attiDecl i3aine="name**> <fixed>ClusierDeconiposition</fixed> </attrDecl> 
<attiDecl nanie="degrec*'> <fixcd>2</fixed> </attrDecl> 
<attrDecl nanie="DecompositionType"> 
<enumexation> 

<lileral> Temporal </literal> 

<literal> Spatia] </]iteral> 

<]iteia]> Spatial Temporal </literal> 

<liieral> Media <yiiteral> 

<litera]> FeaturcSpace </liieral> 
</eni]ineraiion> 
</attrI>ccl> 

<attrDecl name="overlaps**> <datatypeRef name-"boolean"/> </attrDecl> 
OttrDec] namc="gaps"> <dalatypcRcf iiame="boolean"/> </attrDecl> 
</DSType> 

<DSType name="ClusterUnion"> 

<subDSOf name="FeatureSpaceRelation*'y> 

<atlrDecl iianie='*typc"> <fjxed>FeatureSpace Topological</fixed> <VatlrDecl> 
<attrDecl name-"naine'*> <fixed>Union</fixed> </attrDecl> 
<attrDec] name='*degrec'*> <fixed>2</fixed> </atirDecl> 
</DSType> 

<DSType nanie='*ClusterIniersection"> 

<subDSOf name='TeatiireSpaceRclation'*/> 

<attrDecI name="type''> <fixed>FealureSpace Topological</fixcd> </attTDecl> 
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<anrDecl nanie="na!ne"> <fixed>lnteiseaioiK/fix€d> </attTE)ec]> 
ottrDecI nanie="degree"> <fixed>2<;/f)xed> </amDecI> 
</DSType> 

<DSType naine=*'austerNegatjon"> 

<subDSOf nanie='Tean3reSpaceRelatioii"/> 

<anrDec] nam€«='^e'*> <fixed>FcaiureSpace Topologica]<lixed> </atlrDec]> 
<attrDccl naiDe="naine'> <fixed>NegatJon^fixed> </attrDecl> 
<artrDecl name=*'*degree"> <fixed>l</fixed> </attrDec]> 
<DSType> 

<DSType name=XliisterE]ements"> 

<subDSOfname=*TeatureSpaceReIation"/^ 

<attrDecl narne="t>pe"> <fixed>FeatuiieSpace</fixed> </attrDccl> 

<attrDecl naine=''nanie"> <fixed>E]emems<fixed> <yaTtrDec]> 

OttrDecI name=*'degiee*'> <fixed>2</fixed> -c/attrE>ecl> 
</DSType> 

<DSType naine="RThetaRelation**> 

<si]bDS()fname='TeatureSpaceReIation"/> 

<attrDecJ iiame="type*^ <fixec>FeaiureSpace Directional</fixed> </atirDecl> 
onrDecl name^^uame'V <fixed>Elements</jfixed> </attrDecI> 
<anrDed name=*'degree"> <fixed>2</f3xed> </attrDecJ> 

<DescTypeRef naine="FeatnreSpaceOrientation" minOccur="l " niaxOcciir=''l"/> 
<DescTypename='TeatureSpaceDisiajice'' minOccur="r' inaxOccur="l'*> 

<datBtypeRefi2ame^"double"/> 
<^scTypo 
<yDSType> 

<DSTypc name^^SeinanticRelaiioji'^ 

<subDSOfnaine="ClustefRelation"/^ 
^SType> 

<DSType iiame=1.exicalReIauon"> 

<subDSOf iiainc="SeniarticRelation"/> 
<attrDccJ name="type"> 
<enumerat]oii> 

<)jteral> Synonymy </literaJ> 
<litcral> Antonymy </Iiteral> 
<literal> Hyponymy </litera)> 
<]iteraJ> Meronymy <yiiieraj> 
</enumeration> 
</atTrDBcj> 

<aTtrDecl name="degree'*> <fixed>2</fixed> </attrDec]> 
</DSType> 

<DSType name="ActionReIation"> 

<subDSOfnanie="SeinanticRelatioii"/> 

<attrDecl naine='^>'pe"> <fixed>Semaiitic Action</fixed> <yaltrDecl> 
</DSType> 

<DSType name='^taieRelation'*> 



<subDSOf name="SemanticRelation"/i> 

<attTDecl name='*type"> <fixed> Semantic Staie</fixed> </attrDecl> 
</DSType> 
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<J~ Examples in Figure 2 «> 

<Gei)eTicAVDS> 

<MMIiidexDS> 

<Clusicrid="0''> 

<!— Descriptors — > 

<FeatureSpace NuraberDiineiisions="3"> 

<FealureDiinension id="color"> Color </FeanireDimensiori> 
<FeatureDimensioii id='*shape"> Shape </Fean0«Diniensioji> 
<FcatureDiinension id=-"file.si2e-> FileSize </FeatureDimension> 
<yFeatureSpace> 
<FcatureBoundingBox> 

<FcatTjreSpacePoinP' 

<Dimensio2iQrdinate dimens)on='*colar"/> 
<Diniei3sionOrdinaie dimension^" shape 
<DimensionOrdjnale diniension=="filc_si2e"/> 
</FeaiiircSpacePoijit> 
<yFeatureBoundingBox> 
<FeatureSpaceElcnientTypcs> 

<E3enientType naine="Stil]Region'> 

<Percentage> 80 % </Percemage> 
</ElementType> 

<EIemcjjtType naine="MovingRegion"> 

<Percentage> 20 % </Perccnlage> 
^/EJementTypo 
</FeaiureSpaceE!eTnents> 
<!— Relationships -> 
<CIuslerEJements> 

<ClusterNode> 

<SlillRegjonDS id="reg] "/> 
<SlillRegionDS id="rcg2"/> 
<MovingRegioiiDS id="rcg3''/> 
</ClusterNode> 
<;/ClusxerEJeinents> 
<ClusierDecompositjoii> 
<CJuslerNode> 

<Cluster id-" ]"><!- Cluster I description <;/Cliisler> 
<Cluster id=*'2''> 

<!" Cluster 2 description — > 
<CJusierDecomposition> 
<CiusierNode> 

<auster id="2. J </Cluster> 
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<auslei id="2.2'*> </Ciusler> 
<aiister id*"2.3"'> </ausicr> 
</C]usterNode> 
</Clust€rDecoinpositioii> 
</Cluster> 

<auster id="3*> <!- Cluster 3 descriptioji -> </Clusler> 
<yClusterNode> 
</ClustcrDecoinpositiQn> 
</auster> 
</MMIndcxDS> 
</GenericAVDS> 



<!- Examples in Figure 3 -> 

<GenericAVDS> 

<MMlndexDS> 

<CJusler id='*Subject"> 



<!— Descriptors — > 

<FeaiureSpace NumberDimensions^"] "> 

<Featii7eDjn)ensjon id='*subject"> Subject </FcatureDiniension> 
</FeatureSpacc> 
<FcatureSpaceEleiTientTypes> 

<ElenientType name="StilIRegion"> 

<Perceniage> 80 % <;/Percentage> 

</EleineiitType> 

<ElememType name="MovingRegion"> 

<Perceniage> 20 % <7Pcrccntage> 
</E]ementType> 
</FcatureSpaccElcmcnts> 
<!— Relationships — > 
<Ci usterElemems> 

<ClusterNode> 

<StiIlRegionDS id="regl "/> 
<StillRegionDS id-"reg2"/> 
<MovingRBgionDS id="reg3-/> 
</CIusteTNode> 
<ClusterEl eTnems> 

<Lexica]Re]ation type=*TS4eronyiny'' name='To be the Whole of *> 
<CluslerNode> 

<CIuster id="Science'> </CIuster> 
<Cluster id^^History'^ <C]usi^i> 
<Cluster id="Art'> 



<J" Cluster "Art'* description -> 
<Lexiqa)Relation type='TVderonyiny'' iiaiiie='To be 



the Whole of^ 
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<CJusterNode> 

<auster id="Moder^ </Clust»> 
<C]uster id=''Expres">- </Clcsiei> 
<C]uster id=^Jnpres"> </Clustcr> 
</ClusterNode> 
</LexicalReIaiion> 
</Cluster> 
</CluslerNode> 
</LexicalRe]at]oo> - 
<Chista> 
«;/MMIndexDS> 
<VGenericAVDS> 
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